Nanoscale intracortical iron injection induces chronic epilepsy in rodent.
We studied the electrophysiological, hemodynamic, and cytomorphological consequences of microhemorrhagic brain injury induced by a nanoscale iron injection. Of particular interest were the etiology, development, and treatment of epilepsy associated with this injury. We developed an animal model of chronic epilepsy using nanoscale injection into the adult mouse cortex. Although injection of nanoamounts of iron did not cause clear cell death or damage in the cortex, it elicited varying degrees of spontaneous epileptiform events that could be recorded under anesthesia 3 months postinjection. The influence of these chronic epileptiform events on neurovascular coupling was probed by directly stimulating the cortex ipsilateral to the epileptic focus and by measuring cerebral blood volume simultaneously in both hemispheres using intrinsic signal optical imaging. The ipsilateral hemodynamic response was dramatically lower in animals that exhibited longer, more frequent epileptiform events, but it was unchanged in animals displaying infrequent, short events. In contrast, the contralateral hemodynamic response was augmented in all iron-injected animals compared with the control group. These abnormal hemodynamic responses in chronically epileptic animals were correlated with the degree of reduction in the number of GABAergic interneurons. Therefore, nanoscale iron injection, which mimics some aspects of microhemorrhagic brain injury, generated chronic, yet varying, degrees of spontaneous epileptiform events. Moreover, the severity of the epileptiform events corresponded to the degree of reduction in GABAergic interneurons in the iron-injected hemisphere and the level of autoregulatory dysfunction of cerebral blood flow. © 2013 Wiley Periodicals, Inc.